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Abstract 



A high-strength and high-conductivity copper alloy is disclosed which contains essentially of: (a) from 0.5 to 2.5 wt% of Ni; (b) 
from 0.5 to 2.5 wt% of Co; (c) from 0.5 to 0.8 wt% of Si; (d) from 0.05 to 0.15 wt% of either Mg or P or both; and (e) the balance 
of Cu. The amounts of Co, Fe, Ni, and Si satisfy the following equations: 2% s (Ni + Co) £ 4%, and 0.8 s (Ni/4 + Co/6)/Si s 1.2. 
The new copper alloy exhibits substantially improved electrical conductivity, greater than 45% IACA, than the commercially 
available C7025 copper alloy, while maintaining a satisfactory tensile strength (greater than 600 MPa) ( and, thus, can be most 
advantageously used for preparing leadframes for preparing leadframes for use in high pin-number (greater than 100 pins) IC 
application. 
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: Multi-cavity injection molding apparatus having two heated manifolds interconnected by a connector bushii 
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all extending in a common plane. A threaded portion of the connector bushing is screwed into a threaded 
opening in one manifold and a nonthreaded portion of the connector bushing is received in a nonthreaded 
opening in the other manifold. The nonthreaded portion of the connector bushing fits in the nonthreaded ho 
in the other manifold tightly enough to prevent melt leakage, but is still able to slide sufficiently in the 
opening to accommodate thermal expansion and contraction of the heated nozzles relative to the cooled mo 
in which they are mounted and located. In one embodiment, the connector bushing is made of a material su 
as. a beryllium copper alloy having a greater coefficient of expansion than the steel manifolds so it can be 
easily installed and then expand to produce this fit when heated to the operating temperature. 

^IJ$5!ffl: In an injection molding apparatus having spaced first and second heated manifolds interconnected by ; 

elongated connector bushing, the first and second heated manifolds and the connector bushing mounte 
in a common plane in a mold with a melt passage extending from the first heated manifold through ih< 
connector bushing into the second heated manifold, the improvement wherein; 
the connector bushing has a first cylindrical portion extending from a first end, a second cylindrical 
portion extending from a second end, and a melt bore extending therethrough from said first end to sai 
second end, the first portion being received in a first cylindrical opening aligned with the melt passage 
the first heated manifold, the second portion being received in a second cylindrical opening aligned wi 
the melt passage in the second heated manifold, at least one of the first and second cylindrical portions 
the connector bushing fitting in one of the first and second cylindrical openings in the heated manifold 
to allow the at least one cylindrical portion of the connector bushing to slide sufficiently in said one oi 
the cylindrical openings to allow for thermal expansion and contraction of the manifolds and connecto 
bushing without allowing leakage of pressurized melt flowing through the melt passage. 
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!opper alloy for electronic parts, lead-frame, semiconductor device and connector 
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%t B M A: Nakanishi, Teruo ;Maeda, Akira ;Watanabe, Mikio ;Kawahata, Toshikazu ;Kurita, Toshihiro ;Kubozono, 
Kenji 

flP^LtfaA: Mitsubishi Denki Kabushiki Kaisha ;Mitsubishi Electric Metecs Co., Ltd. 

iffiW: The present invention provides a copper alloy for electronic part which is excellent in adhesion of silver(Ag 
and reliability of solderability and adhesion of plating without impairing excellent strength and electrical 
conductivity of a copper-nickel -silicon alloy. The copper alloy for electronic parts in the present invention 
consist essentially of 1.7 to 4.0% by weight of nickel, 0.3 to 0.8% by weight of silicon, 0.002 to 0.3% by 
weight of silver, 0.5 to 2.0% by weight of zinc, and a residual of copper. 

IP^'JfgEI: A copper alloy for electronic parts, which consists essentially of 1.7 to 4.0% by weight of nickel, 0.3 tc 
0.8% by weight of silicon, 0.002 to 0.3% by weight of silver, 0.5 to 2.0% by weight of zinc and a 
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flM^Ll^M: Migration-resistant copper alloy for terminal and connector uses having excellent spring characteristics, 
strength and conductivity ~, \ 

^MB.^99 10807 V \ • 

M^Wm H: 19910129 ', L 
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ist^A: Miyafuji, Motohisa ;Hosokawa, Isao \ / . 

M^MXi KABUSHIKI KAISHA KOBE SEIKO SHO also known as Kobe Steel Ltd. . 

ISil: Disclosed herein is a migration-resistant copper alloy for terminal and connector uses having excellent spring 
characteristics, strength and conductivity which contains 0.4 to 4.0% by weight of Ni, 0.1 to 1.0% by weight 
of Si, 1.0% (exclusive) to 5.0% (inclusive) by weight of Zn, 0.05 to 0.5% by weight of Mg, 0.1 to 0.5% by 
weight of Sn, and 0.001% (inclusive) to 0.01% (exclusive) by weight of at least one of Cr, Ti and Zr, the 
balance being Cu and unavoidable impurities. The copper alloy is excellent in softening resistance, migration 
resistance, stress relaxation properties, corrosion resistance, etc. as well as spring characteristics, strength and 
conductivity, and is suitable for terminals and connectors. 
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